INTRODUCTION
The first records of Chaetocnema Stephens, 1831 in Madagascar are those of Baly (1877) and Harold (1879) , who described C. madagascariensis and C. fraterna, respectively. About thirty years later, made an important study of the leaf beetles of Madagascar and the Comoro Islands, and described five new species in this genus (C. consobrina, C. gregaria, C. insularis, C. tantilla and C. similis). As part of his study on the Mada gascar leaf beetle fauna, Bechyné (1948 described additional species of Chaetocnema (alaotrensis, basipunctata, coronilla, monomorpha, pauliani and syl via) . Finally, additional data on some Chaetocnema spe cies occurring in Madagascar were reported by Scherer (1962a) .
In the present paper all Chaetocnema species known from Madagascar are critically revised. Some species are reported for the first time and others synonymized. Moreover, four new species are described (C. cachani, C. hygrophila, C. malgascia and C. orophila) . For each taxon, type material was examined. Finally, the distribu tional data are updated, taxonomy discussed, male and female genitalia described, and ecological information given. The Madagascar locality names used in this paper, follow those ofViette (1991) .
Abbreviations. LAED: length ofmedian lobe of aedeagus; LAN: length of antennae; LB: total length of body; LE: length of elytra; LP: length of pronotum; LSP: length of spermatheca; WE: width of elytra; WP: width of pro notum. BAQ: Collection of the author, Dipartimento di12 Size small (LE <1.60 mm) . Elytra usually at least partially reddish brown. 1st antennomere, tibiae and tarsi entirely pale. Anterior angles of pronotum weakly thickset, apically acute. Male with 1st anterior and middle tarsomere slightly dilated. Median lobe of aedeagus slender; in ventral view laterally subparallel; ventral sulcus little visible in distal half; dorsal sulcus clearly visible in distal half (Fig. 1 ). Ductus spermathecae with one or two coils (Fig. 21) (Fig. 7) . Sper matheca with short and uncoiled ductus (Fig.29) (Fig. 13 ). Basal part of spermatheca comparatively thickset; ductus with 4 or more coils (Fig. 34) Scherer, 1962b Chaetocnema bamakoensis Bechyné Chaetocnemabamakoensis Bechyné, 1955 : 548-549 Chaetocnemakatangana Bechyné, 1960 : 26 (synonymizedby Scherer, 1962b (Scherer, , 1972 ; Sierra Leone, Uganda and Kenya (per sonal data). First record for Madagascar.
Bionomics. Species found in moist environments associated with Gramineae, Cyperaceae and Marantaceae (Thalia sp.) . Comments. C. basipunctata is the most uncertain spe cies of Chaetocnema occurring in Madagascar. Its sys tematic affinities are unknown because it shares morpho logical characters with several species-groups. For exam ple, on the basis of the presence of a narrow frontal carina, especially in the male, C. basipunctata is similar to the species in the subgenus Tlanoma Motschulsky, 1845 (represented in Madagascar by the species bilunulata, confinis, picipes, malgascia n.sp. andpulla); on the basis of the line of well impressed punctules present on the pronotal base and the very weak punctation on the vertex of the head this species is similar to species of the gregaria species-group (represented in the Madagascar fauna by the species gregaria, cachani n.sp., madagascariensis, orophila n.sp., and vadoni); finally on the basis of the shape of the male and female genitalia (Figs 16, 37) it shows clear affinities with the Afrotropical species such as C. kibonotensis widespread in Cen tral and Southern Africa (personal data), or Asiatic spe cies relatedto C. hortensis (Geoffroy, 1785) .
Chaetocnema basipunctata Bechyné

Chaetocnema bilunulata Demaison
Chaetocnemabilunulata Demaison, 1902 : 24-25 Chaetocnemavincenti Reitter, 1906 : 37 (synonymizedbyPic, 1909 Chaetocnema bilunulata Demaison var. praescutellaris Pic, 1911 :10 Chaetocnemadiluta Laboissière, 1942 : 85-86 (synonymizedby Scherer, 1962b ) Chaetocnemasylvia Bechyné, 1964: 157-158 (Scherer, 1972) , Madagascar, Namibia, Republic of South Africa and Swaziland (personal data).
Bionomics. Species associated with Gramineae in open fields (cf. Scherer, 1962b; . Comments. In comparison with the specimens of C. bilunulata from Continental Africa, the specimens from Madagascar more frequently show uniform blackish colouration on the elytra. Chaetocnema cachani n. sp.
Description. Holotype (k): dorsal integument black with evident metallic cupreous reflection especially on pronotum. Body shape elongate-elliptical, convex (LB = 2.27 mm). Maximum pronotal width at base: 0.97 mm; maximum elytral width at basal third: 1.23 mm.
Head diffusely but finely punctate, with clearly shagreened surface; frontal grooves finely but distinctly impressed; frontal tubercles absent; interantennal space wide; frontal carina wide and flat; labrum piceous, short, subrectangular, with six preapical setae; palpi piceous; antennae little longer than half body length (LAN/LB = 0.71); antennomeres 1-6 reddish, 7 weakly darkened; 8-11 brown; length of each antennal segment propor tional to numerical sequence 14:8:10:10:10:9:11:12:12: 13:15.
Pronotum moderately transverse (LP = 0.64 mm; WP/LP = 1.49), slightly wider at base, laterally almost straight; lateral and basal margin very distinctly bordered; anterior angles thickset, apically rounded, with a small setigerous pore; punctation very weakly impressed on clearly microreticulate surface; pronotal base with an evi dent line of punctules.
Elytra elongate (LE = 1.65 mm; LE/LP = 2.53), entirely covering pygidium; laterally weakly rounded; punctation arranged in 9 regular rows (+ 1 scutellar interrupted at basal half); punctulation well impressed on disc but more weakly on apical declivity; interstriae flat with very fine punctation; humeral callus present; macropterous. Scutellum semi-circular, with shagreened surface.
Hind femora dark brown; anterior and middle femora partially darkened; tibiae and tarsi reddish; hind tibiae with lateral dilation acute and apical spur short and red dish; 1st anterior and middle tarsomere very weakly dilated, subtriangular.
Ventral part dark brown with weak metallic reflection. Last sternite with sparse punctules on an almost smooth surface; special preapical impressions absent.
Median lobe of aedeagus ( Fig. 7 ) slender (LAED = 0.85 mm; LE/LAED = 1.94); in ventral view laterally subparallel; apical part rounded, medially with a small tooth; ventral sulcus slightly visible; dorsal sulcus evident in apical third; dorsal ligula subtriangular with base api cally turned; median lobe in lateral view almost straight with ventrally bent apex.
Paratypes: k : LB = 2.16 ± 0.10 mm; LAN = 1.61 ± 0.04 mm; LP = 0.62 ± 0.03 mm; WP = 0.94 ± 0.03 mm; LE = 1.60 ± 0.05 mm; WE = 1.18 ± 0.04 mm; LAED = Diagnosis. This species is externally very similar to C. madagascariensis but it is easily distinguishable mainly by: pronotum subtrapezoidal (subrectangular in C. mada gascariensis); pronotal base finely bordered (distinctly bordered in C. madagascariensis); pronotal anterior angles more raised (less raised in C. madagascariensis); elytra laterally subrounded (subparallel in C. madagascariensis); median lobe of aedeagus (Fig. 7) in lateral view straight in apical third [bent (Fig. 8) Etymology. This species is named after Pierre Chachan (Paris), one of its collectors.
Distribution. Central Madagascar.
Bionomics. This species is found in moist environments ("prairie, bord d'eau" in Station Manankazo).
Chaetocnema confinis Crotch
Chaetocnema confinis Crotch, 1873: 75 Chaetocnema etiennei Jolivet, 1979 : 641-642 (synonymized by Jolivet, 1998 Material examined. 
Distribution.
Because of the widespread cultivation of sweet potato, this Nearctic species is now widespread in Oriental Asia, in many islands of the Indian and Pacific Oceans and in Contiental Africa. (Jolivet, 1998; personal data) . This species spreads through wind dispersal of parthenogenetic females (cf. Jolivet, 1998 Comments. This species is closely related to C. fuscipennis with which it shares the same external habitus, and aedeagal and spermathecal shape. However, C. coronilla is easily distinguishable by the presence of some coarse punctules clearly impressed on the interocular space, the more elongate body shape, the wider pronotum, and the less acute lateral dilation of hind tibiae.
Chaetocnema fuscipennis Scherer
Chaetocnema fuscipennis Scherer, 1962b: 41-43 Material examined. Distribution. Democratic Republic of Congo and Congo (Scherer, 1962b) ; Sierra Leone (personal data). First record for Madagascar.
Bionomics. Species found in moist environments probably associated with Gramineae (cf. Scherer, 1962b) .
Chaetocnema ganganensis Bechyne
Chaetocnema ganganensis Bechyne, 1955 Distribution. Guinea, Sierra Leone, Ivory Coast (Scherer, 1969; Biondi, 1994) ; Algeria, Mali, Nigeria, Namibia, Republic of South Africa, Zimbabwe (personal data). First records for Madagascar.
Bionomics. No ecological information is available for this species, but probably lives in moist environments ("floods" in Baie d'Antogil-Fampanambo).
Comments.
Relative to the populations of C. ganganensis occurring in Continental Africa, the Madagascar specimens have no or only weak microretuiculation on the pronotal surface. Moreover, this species is very similar to C. sundara Maulik, 1931 from the Seychelles, from which it is distinguished by having more convex lat eral elytral interstriae, more rugose punctation on the head and pronotum and a more strongly curved median lobe of aedeagus in lateral view.
Chaetocnema gregaria Weise
Chaetocnema gregaria Weise, 1910: 435 Chaetocnema insularis : 436 syn. nov. Chaetocnema gregaria Weise: Scherer, 1962a: 65 Chaetocnema gregaria Weise: Bechyne, 1964: 158 Lectotype designation: The designation of the lectotypes of C. gregaria Weise and C. 
Bionomics. No ecological information is available for this species.
Comments. Of the Madagascar Chaetocnema, C. gre garia is probably the most common. This taxon is very variable in size, in sculpture and in aedeagal shape (Figs 9-10). In the same species-group as C. gregaria, I include other Madagascar species such as C. madagascariensis, C. cachani n. sp., C. orophila n. sp., and C. vadoni, and also the African species related to C. nigripennis Laboissiére, 1942 . Chaetocnema hygrophila n. sp. Harold: sensu Bechyné,1964: 157 (misidentification) Description. Holotype (k): dorsal integument black with an evident metallic cupreous reflection. Body shape elongate-elliptical, convex (LB = 2.00 mm). Maximum pronotal width at base: 0.85 mm; maximum elytral width at basal third: 1.04 mm.
Chaetocnema fraterna
Head with frons coarsely punctulate with weakly but distinctly shagreened surface; frontal grooves finely impressed; frontal tubercles absent; interantennal space wide without frontal carina; labrum piceous, short, subrectangular, with six preapical setae; palpi piceous; antennae about as long as half body length (LAN/LB = 0.56 mm); antennomere 1 strongly darkened, 2-6 mostly yellowish, 7 partially obscured, 8-11 clearly blackened; length of each antennal segment proportional to numerical sequence 11:8:7:7:7:6:6:6:6:6:10.
Pronotum transverse, subtrapezoidal (LP = 0.51 mm; WP/LP = 1.92), laterally almost straight; lateral and basal margin finely bordered; anterior angles not thickset, apparently without setigerous pore; punctation densely and strongly impressed on clearly microreticulate surface.
Elytra elongate (LE = 1.47 mm; LE/LP = 2.89), entirely covering pygidium; laterally rounded; punctation arranged in 9 regular rows (+ 2 scutellar interrupted at basal fourth); large but moderately impressed punctulation on the whole surface; interstriae flat with finely shagreened surface; humeral callus present; macropterous. Scutellum subtriangular, with shagreened surface.
All femora distinctly blackened with evident metallic reflection; tibiae and tarsi partially but clearly darkened; hind tibiae with obtuse lateral dilation, and reddish and very short apical spur; 1st anterior and middle tarsomere clearly dilated, subtriangular.
Ventral part black with weak metallic reflection. Last sternite with sparse but well impressed punctation; sur face almost smooth; special preapical impressions absent.
Median lobe of aedeagus ( Diagnosis. This new species is very closely related to C. pauliani from Madagascar and C. antennata Jacoby, 1897 from Southern Africa. The most important common characters are the similar body shape and the particular shape of the median lobe of the aedeagus. However, C. hygrophila is distinguishable from C. antennata by the coarse punctation on the head, the almost smooth surface of the pronotum (clearly shagreened in C. antennata) and the different shape of the apical part of the median lobe of the aedeagus, which is more elongate and with a more robust median small tooth in C. hygrophila n.sp. than in C. antennata. This new species can be distinguished from C. pauliani by the following characters: head and pronotum have a weakly microreticulate surface (clearly microreticulate in C. pauliani); antennal segments 1 and 8-11 strongly blackened (pale or slightly obscured in C. pauliani); antennomere 8 subglobose in male (subtrian gular in C. pauliani); anterior and middle femora deci sively darkened (pale in C. pauliani); dorsal integument with metallic cupreous reflection (bright green in C. pauliani); apical part of median lobe of aedeagus more lanceolate with median small tooth more robust, apically truncate (less lanceolate with median small tooth less robust apically acute in C. pauliani) (Figs 19-20) . Etymology. The name of this new species refers to the fact that it is found in moist environments.
Distribution. Madagascar. Bionomics. Species found in moist environments ("dans depression humide") and probably associated with Oryza sp. (Gramineae) as is C. pauliani. Comments. The original description of C. madagascariensis was based on a single specimen labelled "Madag." and preserved in the BMNH (Baly, 1877). I examined this type specimen, which is unfortunately almost completely destroyed but for a little of the ventral parts and the legs, which are not useful for the identifica tion of the species. In the entomological collections of the MNHN I found two specimens (male and female) that fit very well with the original description of C. madagascariensis. These specimens are briefly described. Dorsal integument blackish with an evident metallic bronze reflection, especially on pronotum. Body shape elongate, with pronotum and elytra laterally subparallel. Antennae basally pale; interantennal space wide and impunctate. Head and pronotum finely but densely punctate; surface clearly microreticulate. Pronotum with anterior angles distinctly raised, apically slanted; pronotal base deeply bordered with a line of well impressed punctules. Elytra entirely covering pygidium; interstriae with sparse fine punctules; humeral callus evident; macropterous. Tibiae and tarsi reddish; anterior and middle femora partially darkened; hind femora blackish.
Chaetocnema madagascariensis Baly
k : LB = 2.40 mm; LAN = 1.63 mm; LP = 0.59 mm; WP = 1.01 mm; LE = 1.84 mm; WE = 1.28 mm; LAED = 0.83 mm; LAN/LB = 0.68; WP/LP = 1.73; LE/LP = 3.14; LE/LAED = 2.23. 1st anterior and middle tarsomere very weakly dilated. Median lobe of aedeagus ( Fig. 8) slender; in ventral view laterally subparallel and apically lanceo late; in lateral view weakly but regularly curved; ventral sulcus little visible; dorsal sulcus visible in apical third.
5 : LB = 2.51 mm; LAN (antennae partially missing); LP = 0.61 mm; WP = 1.04 mm; LE = 1.87 mm; WE = 1.33 mm; LSP = 0.29 mm; LAN/LB (not available); WP/LP = 1.70; LE/LP = 3.04; LE/LSP = 6.36. Female very similar to male but with 1 st anterior and middle tar somere slightly narrower. Spermatheca (Fig. 30) with basal part elongate, subcylindrical, and ductus elongate with two wide coils.
Of the Chaetocnema species occurring in Madagascar, C. madagascariensis is very close to C. cachani n. sp., but it is easily distinguished by the characters given in the key. Chaetocnema malgascia n. sp.
Description. Holotype (k): dorsal integument black with clear metallic greenish reflection especially on head and pronotum. Body shape elongate-elliptical, little convex (LB = 1.87 mm). Maximum pronotal width at base: 0.72 mm; maximum elytral width in basal fourth: 0.99 mm.
Head clearly shagreened on vertex, interocular space with distinct punctulation; frontal grooves finely but clearly impressed; frontal tubercles absent; interantennal space very narrow; frontal carina narrow, moderately raised, laterally delimited by two fine grooves; labrum piceous, subrectangular, with six preapical setae; palpi piceous; antennae about half as long as body (LAN/LB = 0.63); antennomeres 1-3 yellowish, 4-5 partially dark ened, 6-11 brown; length of each antennal segment pro portionalto numerical sequence 12:8:7:7:8:7:7:8:7:7:11. Pronotum weakly transverse (LP = 0.44 mm; WP/LP = 1.63), wider at base, laterally moderately rounded; lateral margin clearly bordered; basal margin very finely bor dered; anterior angles thickset, apically rounded, with a small setigerous pore; punctation densely impressed on clearly reticulate surface.
Elytra very elongate (LE = 1.41 mm; LE/LP = 3.21), entirely covering pygidium; laterally moderately rounded; punctation arranged in 9 regular rows (+ 1 scutellar inter rupted at basal fourth); punctules large and well impressed; interstriae subconvex, clearly and densely punctulate; humeral callus evident; macropterous. Scutellum very small, subtriangular, with shagreened surface.
Hind femora blackened with evident metallic reflection; anterior and middle femora darkened; tibiae and tarsi mostly pale; hind tibiae with lateral dilation very acute and very elongate reddish apical spur; 1st anterior and middle tarsomere elongate and moderately thickset.
Ventral part entirely piceous with weak metallic reflec tion. Last sternite distinctly punctulate with almost smooth surface; special preapical impressions absent.
Median lobe of aedeagus ( Diagnosis. This species is attributed to the subgenus Tlanoma Motschulsky, 1845 and occurs in Madagascar along with the widespread species bilunulata, confmis, picipes and pulla. However, C. malgascia n. sp. shows the closest affinities with Oriental species such as the Asi atic C. discreta (Baly, 1877) , from which it is distinguish able mainly by the shape of the median lobe of the aedeagus and spermatheca. Chaetocnema orophila n. sp. Weise: sensu Scherer, 1962a: 65. Description. Holotype (k): dorsal integument black with weak metallic reflection. Body shape thicksetelliptical, convex (LB = 1.41 mm). Maximum pronotal width at middle: 0.67 mm; maximum elytral width at basal third: 0.8 mm.
Chaetocnema insularis
Head sparsely and finely punctate with a finely shagreened surface; frontal grooves clearly impressed; frontal tubercles absent; interantennal space wide; frontal carina flat, laterally delimited by some coarse punctules; labrum reddish brown, short, subtrapezoidal, with six preapical setae; palpi reddish; antennae longer than half body length (LAN/LB = 0.74); antennomeres 1-5 pale, 6-11 gradually darker; length of each antennal segment proportional to numerical sequence 9:7:6:5:7:6:8:8:8:8:12
Pronotum clearly transverse (LP = 0.39 mm; WP/LP = 1.72), subrectangular, laterally moderately rounded; lat eral and basal margin clearly bordered; anterior angles moderately thickset, apically slanted, with a small setigerous pore; punctation very finely and sparsely impressed; surface clearly microreticulate; pronotal base with an evident line of punctules.
Elytra elongate (LE = 1.07 mm; LE/LP = 1.63), entirely covering pygidium; laterally rounded; punctules arranged in 9 regular rows (+ 1 scutellar interrupted at middle); punctules large but moderately impressed; interstriae almost smooth, weakly convex; humeral callus present; macropterous. Scutellum subtriangular with shagreened surface.
All femora brownish, tibiae and tarsi mostly reddish; hind tibiae with obtuse lateral dilation and short reddish apical spur; 1st anterior and middle tarsomere moderately thickset, subtriangular.
Ventral part mostly piceous with very weak metallic reflection. Last sternite with subrugose surface; special preapical impressions absent.
Median lobe of aedeagus (Fig. 12 ) moderately slender (LAED = 0.53 mm; LE/LAED = 2.00); in ventral view laterally subparallel and apically lanceolate; ventral sulcus weakly impressed in distal half; median lobe in lat eral view weakly but almost regularly curved.
Paratypes: k : LB = 1.54 ± 0.26 mm; LAN = 1.07 ± 0.03 mm; LP = 0.44 ± 0.07 mm; WP = 0.72 ± 0.10 mm; LE = 1.19 ± 0.17 mm; WE = 0.72 ± 0.10 mm; LAED = 0.57 ± 0.06 mm; LAN/LB = 0.72 ± 0.07; WP/LP = 1.63 ± 0.08; LE/LP = 2.67 ± 0.08; LE/LAED = 2.06 ± 0.09. 2: LB = 1.68 ± 0.11 mm; LAN = 1.04 ± 0.03 mm; LP = 0.46 ± 0.03 mm; WP = 0.73 ± 0.08 mm; LE = 1.20 ± 0.03 mm; WE = 0.93 ± 0.03 mm; LSP = 0.17 ± 0.02 mm; LAN/LB = 0.62 ± 0.03; WP/LP = 1.60 ± 0.03; LE/LP = 2.63 ± 0.11; LE/LSP = 7.11 ± 0.21. Female generally bigger, with 1st tarsomere of anterior and middle legs slightly narrower. Spermatheca (Fig. 33) Comments. As reported above C. hygrophila n. sp. and this species are very similar to C. antennata Jacoby, 1897 from Southern Africa. C. pauliani is distinguishable from this species mainly by the following characters: body shape thickset with elytra comparatively shorter (body shape more elongate in C. antennata); dorsal integument with evident bright metallic green reflection (dark green in C. antennata); antennae and legs mostly pale (mostly blackened in C. antennata); punctulation on head and pronotum strongly impressed, subrugose (more weakly impressed in C. antennata); elytral interstriae usually dis tinctly carinate (generally flat in C. antennata).
As reported above, at least 20 species of the genus Chaetocnema occur in Madagascar. The possible coloni zation routes of these species are given in Fig. 42 . This scheme is based on preliminary results of a phylogenetic study on the groups of species of Chaetocnema now under preparation.
As expected, the endemism rate is rather high; that is notwithstanding that the species of this genus are gener ally macropterous and so potentially good dispersers, which generally limits local endemism. The endemic spe cies of Chaetocnema in the Madagascar make up about 55% of the total.
The other Chaetocnema spp. in the Madagascar fauna can be subdivided into:
-vagrants: widespread species that very probably dis persed naturally from Continental Africa to Madagascar (C. bamakoensis, C. bilunulata, C. fuscipennis, C. ganganensis, C.pulla, C. wollastoni) ; -aliens: species possibly introduced by man and mainly associated with the cultivation of exotic crop plants. This is surely the case for C. confinis Crotch associated with sweet potato and C. picipes Stephens associated with soy bean.
At present little is known about the Madagascar flea beetle fauna. Future investigations will definitely add new taxa and a significant amount of new data about the local distribution of species. For example, looking at the distri butional maps (Fig. 41) , it is clear that most Chaetocnema species in Madagascar are from the eastern part of the island. This partly due to the richness of the moist envi ronments in this area (very important for almost all spe cies of this flea beetle genus) and partly due to being the most investigated. In contrast little data exist for the western part of Madagascar, which is more xeric with extensive deciduous forests and shrubbery (cf. Du Puy & Moat, 1996) .
